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pit has been described by a very experienced geologist as one of the
Kangra moraines. The solid rock under the loose stuff was newly
laid bare. It is not glaciated. The whole of the stuff was sorted
by running water, and the big stones strewed on the top evidently
are the largest and heaviest in an old river deposit laid bare by
late rains which have washed away smaller stuff. There was no
moraine stuff in the section, no clay, and no scratched stones any-
where."

Mr. Campbell is most emphatic in his conclusion that the
Himalayas present us with no evidence of a Glacial period. Glaciers
exist there, and may have been larger. " While," he says, " Scandi-
navian and Alpine ice has shrunk by many meridian degrees, old
Himalayan glaciers have left no mark within a few miles. It seems
as reasonable to account for the length of an icicle by a Glacial
period, as to summon that cause to account for any extension of
Indian ice of which I was able to obtain proofs, from maps and
surveyors, geologists and papers, photography and photographers,
and travellers" (id. p. 118).

(To be continued in our next Number.)

I I .—NOTES ON SOME FISH-KEMAINS FROM THE LOWER TERTIARY AND
UPPER CRETACEOUS OP BELGIUM, COLLECTED BY MONSIEUR A.
HoUZEAU DE L E H A I E .

By ARTHUR SMITH WOODWARD, F.G.S., F.Z.S.

(PLATE I I I . FIGS. 1-17.)

SOME time ago the writer was favoured by Monsieur A. Houzeau
de Lehaie with the opportunity of studying his extensive col-

lection of teeth and other remains of fishes from the Bruxellian
Eocene, near Brussels, and the " Craie brune phosphatee de Ciply,"
near Mons. Monsieur Houzeau has generously presented a fine
series of these fossils to the British Museum, and the following
notes are based upon the collection.

I. THE FISH-FAUNA OP THE BKUXELLIAN EOCENE.

Like the contemporaneous Bracklesham Beds in England, the
Bruxellian Sands of Woluwe St. Lambert, near Brussels, yield only
very fragmentary remains of fishes. These have been studied more
especially by M. H. Le Hon 1 and Dr. T. C. Winkler;3 and MM.
Y. J. Van Beneden3and L. Dollo4 have contributed additional notes.

1 H. Le Hon, " Preliminaires d'un Memoire sur les Poissons Tertiaires de
Belgique" (1871).

2 T. C. "Winkler, "Memoire sur des Dents de Poissons du Terrain bruxellien,"
Archiv. Mus. Teyler, vol. iii. (1874), pp. 295-301, pi. vii.; also ibid. vol. iv. (1876),
pp. 16-48, pi. ii.

3 P. J . Van Beneden, "Recherches sur quelques Poissons fossiles de Belgique,"
Bull. Acad. Roy. Belg. [2], vol. xxxi. (1871), pp. 153-179. Also "Xotice sur un
nouveau Poisson du Terrain bruxellien," ibid. vol. xxxv. (1873), pp. 255-259, with
plate {Ilomorhynchus bruxelliensis).

4 L. Dollo, "Premiere Note sur les Teleosteens du Bruxellien (Eocene moyen) de
la Belgique," Bull. Soc. Belg. Geol. etc. vol. iii. (1889), Proc.-Verb. pp. 218-226
(Arius Egertoni).
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A. 8. Woodward—Belgian Neozoic Fish-teeth. 105

Several of the original determinations of the fossils were based upon
insufficient comparisons, and have subsequently proved erroneous ;
and the examination of M. Houzeau's collection now enables the
present writer to confirm and extend the revision commenced by
recent authors.

ELASMOBRANCmi.

Cestracion Duponti. Winkler. PI. III. Fig. 1.
1876. Cestracion Duponti, T. C. "Winkler, Archiv. Mus. Teyler, vol. iv. p. 17,

pi. ii. figs. 1-3.
Some anterior prehensile teeth of Cestracion have already been

described and named G. Duponti by Dr.Winkler; and it is interesting
to find in M. Houzeau's collection one of the crushing teeth so
characteristic of the middle portion of each ramus of the jaw in
this genus. The specimen measures 00095 in length and 0-003 in
maximum breadth, and is shown from the coronal aspect, of twice
the natural size, in PI. III. Fig. 1. Having been discovered in the
same formation and locality as the prehensile teeth, and agreeing
with the latter in its comparatively small size, the new specimen
may also be named C. Duponti, and thus adds somewhat to the
scanty definition of the species. The tooth tapers gradually to its
extremities, which are obtusely angulated, almost rounded; and
there is a prominent median longitudinal keel, which rises to a blunt
apex at the point of maximum breadth. The coronal surface is also
coarsely rugose.

It is interesting to observe that the crushing tooth just described
corresponds more closely with those of the Cretaceous species than
with those of the existing forms ; and it may be added that a similar
tooth has already been recorded from the London Clay of Highgate
Archway.1

Odontaspis elegans (Agassiz).
1843. Lamna elegans, L. Agassiz, Poiss. Foss. vol. iii. p. 289, pi. xxxv. figs. 1-5

(«o» figs. 6, 7), pi. xxxviia. fig. 59 (non fig. 58).
1871. Lamna elegans, II. Le lion, Prelim. Mem. Poiss. Tert. Belg. p. 12.
1875. Lamna elegans,
1876. Otodits striatus

figs. 7-9.
1876. Lamna elegans,
1876. Lamna elegans.

A. Rutot, Ann. Soc. Geol. Belg. vol. ii. p. 34.
T. C. Winkler, Archiv. Mus. Teyler, vol. iv. pp. 8, 24, pi. i.

T. C. Winkler, ibid. p. 9.
, G. Vincent, Ann. Soc. Koy. Malacol. Belg. vol. xi. p. 123,

pi. vi. rig. 4.
1876. Otodus striatus, G. Vincent, ibid. p. 125, pi. vi. fig. 2.
1880. Lamna elegans, T. C. Winkler, Archiv. Mus. Teyler, vol. v. p. 74.
1885. Lamna elegans, F . Noetling, Abh. Geol. Specialk. Preussen u. Thiiring.

Staaten, vol. vi. pt. 3, p. 61, pi. iv.
1889. Odontaspis elegans, A. S. Woodward, Catal. Foss. Fishes Brit. Mus. pt. i.

p. 361.

Typical teeth of this species occur, and it seems most probable
that the teeth named Otodus striatus by Winkler are truly referable
to the sides of the upper jaw of the same fish. Noetling has
attempted to restore the dentition from the fossils of the Eocene
of Samland, placing relatively low-crowned and broad compressed

1 Catal. Foss. Fishes Brit. Mus. pt. i. p. 336.
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106 A. S. Woodward—Belgian Neozoic Fish-teeth.

teeth in the upper jaw,—an arrangement agreeing precisely with
that of the existing species of Odoutaspis. Notwithstanding recent
criticisms,1 we still venture to maintain that the form of the anterior
teeth proves the species to be referable to the last-mentioned genus,
and not to Lamna.

Oxyrhina nova, Winkler.
1876. Oxyrhina nova, T. C. AVinkler, Archiv. Mus. Teyler, vol. iv. p. 22, pi. ii.

fig. 8.
This species may be accepted as well defined.

Oxyrhina Desori, Agassiz.
1843. Oxyrhina Desorii, L. Agassiz, Poiss. Foss. vol. iii. p. 282, pi. xxxvii.

figs. 8-13.
1885. Oxyrhina xiphodon, F. Noetling, Abh. Geol. Specialk. Preussen u. Thiiring.

Staaten, vol. vi. pt. 3, p. 50, pi. iii.
1889. Oxyrhina Desorii, A. S. Woodward, Catal. Foss. Fishes Brit. Mus. pt. i.

p. 382.

Some broad upper lateral teeth of this species occur in M. Houzeau's
collection, and resemble those figured by Noetling (tinder the name
of Oxyrhina xiphodon) from the Samland Eocene.

Lamna verticalis, Agassiz. PI. III. Fig. 2.
1843. Lamna (Odontaspis) verticalis, L. Agassiz, Poiss. Foss. vol. iii. p. 294,

pi. xxxvii a, figs. 31, 32.
1874. Otodus minutissimus, T. C. Winkler, Archiv. Mus. Teyler, vol. iii. p. 297,

pi. vii. fig. 2.
1876. Otodus parvus, T. C. Winkler, loc. cit. vol. iv. p. 7, pi. i. figs. 5, 6.
1876. Otodus minutissimus, T. C. Winkler, ibid. p. 23.
1880. Odontaspis mourloni, T. C. Winkler, loc. cit. vol. v. p. 77, figs. 1, 2.
1883. Lamna (Odontaspis) verticalis, W. Dames, Sitzungsb. k. preuss. Akad. Wiss.

Berlin, pt. i. p. 145, pi. iii. figs. 8-10.
1886. Odontaspis minutissimus, F. Noetling, Sitzungsb. naturf. Freunde Berlin,

p. 16.

The large series of teeth of this species in M. Houzeau's collection
seems to justify the above synonymy suggested by Prof. Dames.
The form and proportions of the anterior teeth are characteristic of
the true Lamna; and a typical lateral tooth is shown, of the natural
size, in PL III. Fig. 2.

The type specimens of L. verticalis are stated by Agassiz to have
been obtained from the London Clay of Sheppey, but the present
writer has not been able to identify teeth of this form from any
British Eocene deposit.

Lamna Vincenti (Winkler).
1876. Otodus Vincenti, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. p. 25, pi. ii.

figs. 9-10.
The teeth of this species exhibit no characters by which they can

be separated from those of the true Lamna. They are well character-
ized by Winkler, though a reference might have been made to the
supposed species, Lamna compressa of Agassiz. The latter comprises
teeth of very similar proportions but distinguished by the form of

1 J. W. Davis, Trans. Boy. Dublin Soc. [2], vol. iv. (1890), pp. 373, 398.
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the lateral denticles; and there cannot be much doubt that most of
these fossils are referable to the upper jaw of Lamna macrota.

Ginglymostoma thielense (Winkler).
1874-76. Plicodus thielensis, T. C. Winkler, Archiv. Mus. Teyler, vol. iii. p. 301,

pi. yii. fig. 5, and ibid. vol. iv. p. 20.
1886. Ginglymostoma thielense, F. Noetling, Sitzungsb. Ges. naturf. Freunde

Berlin, p. 14, figs. 2, 3.

The teeth described under this specific name exhibit all the
characters of Ginglymostoma, as already noted by Noetliug.

Scymnus trituratus (Winkler).
1874. Corax trituratus, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. p. 27, pi. ii.

fig. 13.
1879. Scymnus trituratus, J. Probst, Wiirtt. Jahresh. vol. xxxv. p. 176.
1886. Scymnus trituratus, F . Noetling, Sitzungsb. Ges. naturf. Freunde Berlin,

p. 17.

Some very small Bruxellian teeth are indistinguishable in shape
from those of the existing Scymnus, and may thus be regarded as
pertaining either to this genus or to a closely allied form at present
undetermined.

Squatina, sp.
A tooth of Squatina occurs in M. Houzeau's collection, but cannot

be regarded as sufficient for specific determination. It is less robust
than the teeth of the same genus from the Heevsian Beds,1 and
similarly difl'ers from a Belgian Pliocene tooth described by Le Hon.2

Cmlorhynchus rectus, Agassiz.
1784. " Purification inconnue," Burtin, Oryctogr. Bruxelles, pi. vi. figs. A-E.
1844. Cmlorhynchus rectus, L. Agassiz, Poiss. Foss. vol. v. pt. i. p. 92 (name only).
1850. Ccelorhynehus, F. Dixon, Foss. Sussex, p. 112, pi. x. figs. 14-17, pi. xi.

fig. 26.
1871. Ccelorhynehus rectus and C. Burtini, H . Le Hon, Prelim. Mem. Poiss. Tert.

Belg. p. 14; also P. J . Van Beneden, Bull. Acad. Eoy. Belg. [2],
vol. xxxi. p. 500.

No specific differences between C. Burtini and the typical C. rectus
have been pointed out, and they may be regarded as pertaining to
one and the same form.

TELEOSTOMI.
Lepidosteus, sp.

1874. Trichiurides sagittidens, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. p. 31,
pi. ii. figs. 22, 23.

1883. " Zejeidostews-venvandter Ganoid," Hilgendorf, Zeitschr. deutsch. geol. Ges.
vol. xxxv. p. 670.

As already recognized by Hilgendorf, the teeth described by
Winkler under the name of Trichiurides are indistinguishable from
those of Lepidosleus. Numerous teeth, head-bones, scales, and

1 Trigonodus primus, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. (1876), p. 14,
pi. i. figs. 18 21.

2 Scaldia biforis, H. Le Hon, Prelim. Mem. Poiss. Tert. Belg. (1871), p. 7,
•with figs.
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vertebras closely resembling those of the latter genus are well
known from several European Lower Tertiary formations; and
a single vertebra has been recorded from the Bracklesham Beds.1

Pisodus Oweni, Owen. PI. III. Figs. 3-5.
1844. Pisodus Owenii, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. p. 247 (name only).
1845. Pisodus Owenii, B. Owen, Odontography, p. 138, pi. xlvii. fig. 3 ; also

Cat. Foss. Kept, and Pisces Mus. E. Coll. Surgeons (1854), p. 167.

Numerous detached teeth occurring in the Bruxellian of Woluwe
St. Lambert are identical with those of the peculiar dental armature
described by Owen from the London Clay of Sheppey under the
name of Pisodus. Two of these specimens are shown of the natural
size in PI. III. Figs. 3, 4, and a portion of the typical dentition from
Sheppey is represented for comparison in Fig. 5. The teeth are
rounded or irregularly angulated, while the superficial gano-dentine
is thin and soon removed by wear. The greatest diameter of the
tooth is at the base of the crown, and the hollow root tapers below
to its point of attachment to the bottom of a socket in the support-
ing bone.

The affinities of Pisodus seem to have hitherto escaped recog-
nition, but a fine skull from Sheppey in the British Museum
(No. 39439) shows that in all essential cranial characters it is
identical with the existing Elopine Clupeoid, Albula. The peculiar
tritoral dentition occurs upon the parasphenoid bone, and is precisely
similar to that of the last-named genus.

Ancistrodon Jissuratus (Winkler).
1852. Sargus? armatus, P. Gervais (errore), Zool. et Pal. Franc;., Explic. p. 5,

pi. lxix. figs. 9, 10.
1852. Sargus? serratus, P. Gervais (errore), ibid. p. 2, pi. lxvii. fig. 8.
1874. Corax Jissuratus, T. C. Winkler, Archiv. Mils. Teyler, vol. iii. p. 299,

pi. vii. fig. 4.
1876. Corax Jissuratus, T. C. Winkler, loc. cit. vol. iv. p. 12, pi. ii. figs. 11, 12.
1883. Ancistrodon annatus, W. Dames, Zeitschr. deutsch. geol. Ges. vol. xxxv.

p. 664, pi. xix. fig. 2.

As pointed out by Dames the specimens named Corax Jissuratus
by Winkler are truly pharyngeal teeth of a teleostean fish, and
may thus be assigned to the provisional " genus" Ancistrodon.
They are identified by Dames with three teeth from the Nummulitic
Series of the Dept. Aude and Cuise-la-Motte, erroneously associated
by Gervais with teeth of Sargus and other genera under the names
of Sargus ? armatus and Sargus ? serratus.

Phyllodus, sp.
1876. Phyllodus Deborriei, T. C. Winkler, Archiv. Mus. Teyler, vol. iv. p. 28,

pi. ii. figs. 14-18.

Though undoubtedly referable to the typical PhijUodus, the pha-
ryngeal dentition described by Winkler is too imperfectly known
for specific determination.

1 Woodward and Sherborn, "Catalogue of British Fossil Yertebrata" (1890),
p. 111.
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Cybium (?) sp.
1876. Enchodus Bleekeri, T. C. "Winkler, Archiv. Mus. Teyler, vol. iv. p. 43, pi. ii.

figs. 24, 25.

The complete dentition of the Cretaceous genus Enchodus being
now known,1 it is evident that the teeth named E. Bleeheri are
incorrectly determined. These specimens doubtless pertain to a
typical Scomberoid, and may be provisionally assigned to Cybium,
which is already known to occur in the Lower Tertiaries elsewhere.

Sargus, sp.
A few anterior teeth exhibit so much similarity to those of the

existing Sargus, that either this genus or Lethriuus may be recorded
as occurring in the Bruxellian Fauna. The genus has already been
determined by Agassiz2 from the Eocene of Montmartre; and
Gervais3 figures some anterior teeth from the Nummulite-bearing
beds of the Dept. Aude.

Trigonodon serratus (Gervais). PI. III. Fig. 6.
1852. Sart/us? serratus, P. Gervais, Zool. et Pal. Fran .̂, Explic. p. 2, pi. lxvii.

fig. 7 (non fig. 8).
Very broad cutting teeth much resembling the incisors of Sargus

and its allies, are met with in several Tertiary formations; but they
cannot be referred to any known existing genus, since they appear
to have formed only a single pair in each jaw. Very similar teeth,
though somewhat more robust, also occur in the Upper Cretaceous
of Northern Africa, and are regarded as the type of an otherwise
unknown genus Siephanodus, by von Zittel,4 who states that they
are associated with rounded and oval crushing teeth, probably
referable to the inner part of the mouth of the same fish.

Several of these teeth occur in M. Houzeau's collection from the
Bruxellian Eocene, and one example is shown, of the natural size,
from the outer and inner aspects, in PI. III. Fig. 6. The trenchant
border of the crown is nearly parallel to its basal margin, but is
much longer than the latter, which equals in length the compara-
tively small root to which the crown is firmly united. Each tooth
meets its fellow of the opposite side in a narrow curved symphysis
in front, and is produced posteriorly into an acute termination. The
superficial gano-dentine is smooth, but the trenchant border is
prominently and delicately crimped, the numerous vertical folds
terminating in serrations, which soon become obliterated by wear.
Some of these teeth, indeed, are worn down to short stumps, and it
is interesting to observe that the oblique surface of abrasion first
ajspears posteriorly.

An extremely worn tooth of the general form just described, from
the Lower Tertiary of Piedmont, is regarded as the type of a genus

1 Smith 'Woodward, "A Synopsis of the Vertebrate Fossils of the English Chalk,"
Proc. Geol. Assoc. vol. x. (1888), p. 315, pi. i. figs. 5, 6.

2 L. Agassiz, Eech. Poiss. Foss. vol. iv. (1839), p. 168, pi. xviii. fig. 1.
3 P. Gervais, Zool. et Pal. Fran?. (1852), pi. lxix. figs. 14-16.
4 K. A. von Zittel, Handb. Pakeont. vol. iii. (1888), p. 298.
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Trigonodon by Sismonda j 1 and a tooth specifically indistinguishable
from those of the Bruxellian is made known by Gervais from
Cuise-la-Motte under the name of Sargus? serratus. The Middle
Eocene fish under discussion must thus be termed Trigonodon serratus.
Whether the more robust and coarsely denticulated character of the
teeth described as Stephanodus justifies the recognition of this latter
genus must be determined by future discoveries of more satisfactory
specimens.

The most elaborate list of the typical Bruxellian Fish-fauna
hitherto published is that of MM. A. Rutot and G. Vincent, con-
tributed to Mom-Ion's " Geologie de la Belgique " (1880), p. 168.
In conclusion, it may therefore be of interest to revise this enumera-
tion of species in accordance with the latest researches :—

ELASMOBRANCHII.
Pristis Lathami, Galeotti.
Squatina, sp.
Myliobatis toliapicus, Ag.

Dixoni, Ag.
Aetobatis irregularis, Ag.
Cestracion Duponti, Winkl.
Scymnus trituratus (Winkl.)."
Ginglytnostoma Thielense (Winkl.).
Odontaspis elegans (Ag.).

cuspidata (Ag.).
Oxyrhina Desori, Ag.

nova, Winkl.
Lamna verticalis, Ag.

macrota (Ag.).
Yincenti (Winkl.)

Carcharodon heterodon, Ag.
Galeoeerdo latidens, Ag.

CHIMJEBOIDEI.
Edaphodon Bucklandi, Ag.

IcHTHYODORULITE.
Cwlorhynchus rectus, Kg.

TELEOSTOMI.
Zepidosteus, sp.
Pycnodus toliapicus, Ag.
Arius Egertoni (Dixon).
Pisodus Oweni, Owen.
Ancistrodon fismratus (Winkl.).
Trigonodon serratus (Gerv.).
Sargus, sp.
Cybium (?) sp.
Srachyrhynchus solidus, v. Ben.
Hmnorhynchus bruxettiensis, v. Ben.
Phyllodus, sp.

• (? Protogaleus) minor, Ag.

The so-called Trigonodus secundus, Winkl., T. tertius, Winkl., and
Gyrodus navicularis, Winkl., require further examination.

II. THE FISH-FAUNA OF THE DANIAN OF CIPLY.

M. Houzeau's collection comprises teeth and other remains from
two horizons in the Ciply series—the " Craie brune phosphatee "
and the overlying remanie bed known as the " Poudingue de la
Malogne." The latter is evidently derived, at least in great part,
from the former, and its fish-remains are essentially the same.
Seven species only seem to be worthy of special note.

EL A SMOBRANCHIL
Scapanorhynchus rhaphiodon (Agassiz).

1843. Lamna (Odontaspis) raphiodon, L. Agassiz, Poiss. Foss. vol. iii. p. 296,
pi. xxxvii«. figs. 12-16 (non fig. 11).

1889. Scapanorhynchus rhaphiodon, A. S. AVoodward, Catal. Foss. Fishes Brit. Mus.
pt. i. p. 353.

As proved by the beautifully preserved species from the Upper
Cretaceous of Mount Lebanon, it is impossible to determine the

1 E. Sismonda, Mem. R. Accad. Sci. Torino [2], vol. x. (1849), p. 25.
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species of Scapanorhynchus merely by isolated teeth ; and the attempt
made by the present writer in the work cited to assign limits to
S. rhaphiodon is thus only provisional. However, teeth indistinguish-
able from those usually named S. rhaphiodon occur at Ciply, and
the species may therefore be recorded.

It seems most probable that the teeth from Ciply described as
Odontaspis (" Lamna ") elegans by MM. Houzeau, Briart, and Rutot,1

also pertain to Scapanorhynchus. The present writer has only seen
the detached dental crowns, and they certainly bear much resemblance
to those of the well-known Lower Tertiary species; but these are
insufficient to establish as a fact the range of a species of Shark
from the Danian to the Lower Miocene. Very similar teeth from
France and the United States have also been described under the
names of Lamna Trigeri2 and Lamna texana? The so-called Lamna
elegans from the Upper Cretaceous of Scandinavia is proved to be
erroneously determined by the circumstance that the inner face of
the teeth is smooth.4

Odontaspis Bronni, Agassiz.
1843. Lamna (Odontaspis) Bronni, L. Agassiz, Poiss. Foss. vol. iii. p. 297,

pL xxxvii a* figs. 8-10.
(?) 1843. Otodus serratus, L. Agassiz, ibid. p. 272, pi. xxxii. figs. 27, 28.
1852. Otodus and Lamna, P. Gervais, Zool. at Pal. Franc,, pi. lxxvi. figs. 6, 8.
1889. Odontaspis Bronni, A. S. Woodward, Catal. Foss. Fishes Brit. Mus. pt. i.

p. 360.
1890. Odontaspis aeuta, J. "W. Davis, Trans. Roy. Dublin Soc. [2], vol. iv. p. 387,

pi. xxxviii. figs. 21-24.

This is a well-characterized species, so far as the dentition is con-
cerned, occurring in the uppermost Cretaceous horizons of France,
Holland, and Southern Scandinavia, and abundantly represented in
the Lower Danian of Ciply. An allied form also seems to occur
in the Oamaru System of New Zealand. The great interest of the
species consists in the fact, that its teeth differ very slightly from
those of Odontaspis Rutoti met with in the Lower Eocene both of
Belgium and Kent. It thus affords another instance of the striking
similarity existing between the latest Mesozoic and the earliest
Tertiary fish-remains.

Odontaspis Houzeani, sp. nov. PI. III. Figs. 7, 8.
Teeth with slender, sharply-pointed crown and robust root; outer

coronal face flattened, marked with numerous short vertical wrinkles
at its base-line, which is more or less arcuate; inner coronal
face smooth ; a single pair of prominent, slender uncinate lateral
denticles, usually with a rudimentary denticle externally; inner
nutritive foramen of root not in groove, inconspicuous. Anterior
teeth (Fig. 7) exhibiting well-marked sigmoidal curvature, the

1 A. Rutot, "Xote sur 1'Extension de Lamna elegans, Ag., a travers les Terrains
Cretace et Tertiaire, Ann. Soc. Geol. Belg. vol. ii. (1875), p. 35.

8 H. Coquand, Descript. Geol., etc., Depart. Charente, vol. ii. (1860), p. 98.
3 F. Roemer, Kreidebild. von Texas (1852), p. 29, pi. i. fig. 7.
4 J. W. Davis, Trans. Roy. Dublin Soc. [2], vol. iv. (1890), p. 398, pi. xl.

figs. 11-17.
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internal bulging of the root very prominent, and its branches meeting
at an obtuse angle; sigmoidal curvature and internal bulging of
root also retained in the more posteriorly situated teeth but less
conspicuous.

The writer has not observed teeth of this form in any collection
except that from the " Craie brune " of Ciply, and they are specifi-
cally named in honour of their discoverer.

Lamna crassa (Agassiz). PL III. Fig. 9.
1843. Otodus crassus, L. Agassiz, Poiss. Foss. vol. iii. p. 271, pi. xxxvi. figs. 29-31.
1854. Otodus crassus, V. Kiprijanoff, Bull. Soc. Imp. Xat. Moscou, pt. ii. p. 384,

pi. ii. figs. 4-20.
1889. Lamna crassa, A. S. "Woodward, Catal. Foss. Fishes Brit. Mils. pt. i. p. 400.

A number of teeth in M. Houzeau's collection are indistinguish-
able from those of this species, and one fine example is shown of
the natural size in PI. I I I . Fig. 9. The occurrence of the species in
the Lower Danian of Ciply is of some interest, since it is met
with only in a much lower horizon (Oenomanian) in the more
Eastern areas of Bavaria and Kussia.

Corax pristodontus, Agassiz. PI. III . Figs. 10-16.
1843. Corax pristodontus, L. Agassiz, Poiss. Foss. vol. iii. p. 224, pi. xxvi.

figs. 9-13.
1889. Corax pristodontus, A. S. Woodward, Catal. Foss. Fishes Brit. Mus. pt. i.

p. 423.

The teeth described as Corax pristodontus have long been known
to characterize nearly all Upper Senonian and Danian formations ;
but no discovery of a series of naturally associated teeth seems to
have been hitherto recorded. M. Houzeau, however, has now met
with fourteen teeth of this form in the " Craie brune phosphatee"
of Ciply associated in such a manner as to leave little doubt that
they pertained to a single mouth. Seven of the specimens are
shown, from the outer aspect, in PI. III. Figs. 10-16, and it is
interesting to observe how constant are the specific characters of the
teeth, notwithstanding their variations in shape. The root is large
in each, the anterior margin of the crown exhibits its gibbous
curvature, and the posterior margin is always either destitute of the
notch so characteristic of other species or only feebly excavated.

CHIMJEROIBEI.
Elasmodus Greenoughi, Agassiz. PL III. Fig. 17.

1843. Elasmodus Greenovi, Sir P. Egerton, Proc. Geol. Soc. vol. iv. p. 156
(name only).

1843. Elasmodus Greenoughii, L. Agassiz, Poiss. Foss. vol. iii. p. 350, pi. xl.
figs. 11-16.

1891. Elasmodus Greenoughi, A. S. "Woodward, Catal. Foss. Fishes Brit. Mus.
pt. ii. p. 90.

M. Houzeau has discovered in the " Poudingue de la Malogne "
several fragmentary teeth of Elasmodus agreeing not only in specific
characters but also in physical condition with the type specimens of
E. Greenoughi in the British Museum. The locality and horizon
of this species are thus demonstrated for the first time by the new
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collection, and another genus of fishes common to the Upper Creta-
ceous and Lower Tertiary is made known. An imperfect left
mandibular tooth, wanting the symphysis, is shown of the natural
size from the oral aspect in PI. III. Fig. 17. It exhibits the large
punctate median tritor, the prominent laminated anterior outer tritor,
and the series of small subdivisions of the posterior outer tritor.

TELEOSTOMI.
Acrotemnus subclavatus (Agassiz).

1844. Pycnodus subclavatus, L. Agassiz, Poiss. Foss. vol. ii. pt. ii. p. 198,
pi. lxxiiffl. fig. 59.

1887. Anonmodus subclavatus, H. Forir, Ann. Soc. Geol. Belg. vol. xiv. p. 25,
pi. i. fig. 1.

Numerous detached teeth seem to be referable to this Danian
species of Pycnodont, for which we follow Mr. Lydekker1 in adopt-
ing the generic name of Acrotemnus (Agassiz), that of Ccelodus2 being
preoccupied. When separating the species from Pycnodus under
a new generic name, Forir overlooked the fact that the Agassizian
arrangement of the Pycnodont fishes had been revised about thirty
years previously by Heckel. The fine right splenial dentition
figured by Forir is, however, an important specimen.

In conclusion, the species from the Lower Danian of Ciply
represented in M. Houzeau's collection may be enumerated in a short
list. Many more forms could doubtless be recognized if the remains
were less fragmentary, and future discoveries of teleostean fishes
especially will be awaited with interest.

ELASMOBRANCHII. ] Corax pristodontus, Ag.
Squatina, sp.
Cestracion, sp.
Synechodus, sp.
Scapanorhynchus rhaphiodon (Ag.).
Scapanorhynchus, sp.
Odontaspis lironni, Ag.
Odontaspis Houzeaui, A. S. Woodw.
Lamna appendiculata (Ag.).
Lamna crassa (Ag.).

Corax affinis, Ag.
CHIMJEROIDEI.

Elasmodus Greenoughi, Ag.
ICHTHYODORULITE.

C&lorhynchus (?) cretaceus, Dixon.
TELEOSTOMI.

jicrotemnus subclavatus (Ag.).
JEnchodus, sp.

EXPLANATION OF PLATE III.
FIG. 1. Cestracion Duponti, Vinkler; coronal aspect of lateral tooth, twice natural

size. Bruxellian Eocene, Woluwe St. Lambert. [P. 5921."
FIG. 2. Lamna verticalis, Agassiz; tooth, inner (#), outer (b), and lateral (c

aspects. Ibid. [P. 5915 a.]
FIGS. 3, 4. Pisodus Oweni, Owen ; two detached parasphenoid teeth, coronal (a) and

lateral (*) aspects. Ibid. [P. 5924.]
FIG. 5. Ditto; portion of parasphenoid dentition, with detached tooth (a) in side

view. Brackleshara Beds, Sussex. [38827-]
FIG. 6. Trigonodon serratus (Gervais); anterior lateral tooth, inner (a) and outer (b)

aspects. Bruxellian Eocene, Woluwe St. Lambert. [P. 5926a.]
FIGS. 7, 8. Odontaspis Houzeaui, sp. nov. ; two teeth, inner (a), outer (b), and

lateral (c) aspects. Lower Danian (Craie brune), Ciply.
[P. 5830.]

1 Nicholson and Lydekker, Manual Pateont. vol. ii. (1890), p. 984.
2 J. S. Heckel, Denkschr. k. Akad. Wiss. Wien, vol. xi. (1856), p. 202.

DECADE III.—VOL. VIII.—,\O. III. 8
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FIG. 9. Lamna crassa (Agassiz); tooth, inner (a), outer (b), and lateral (c) aspects.
Ibid. [P. 5833 «.]

FIGS. 10-16. Corax pristodontus, Agassiz ; associated series of seven teeth, outer
aspect. Ibid. [P. 6827.]

FIG. 17. Elasmodus Oreenoughi, Agassiz; imperfect left mandibular tooth, inner
aspect. Lower Danian (Poudingue de la Malogne), Ciply.
[P. 5837.]

FIG. 18. Bottosaurus belgicus, sp. nov.; crown of hinder tooth, coronal (a), external
or internal (b), anterior or posterior (c), and inferior (d) aspects.
Lower Danian (Craie brune), Ciply. [R. 1802.]

Except Fig. 1, all the drawings are of the natural size. The specimens are in
the British Museum, and the numbers in square brackets refer to the Register of the
Geological Department.

I I I . — N O T E ON A TOOTH OF AN E X T I N C T ALLIGATOR (BOTTOSAURUS

BELGICUS, Sp.nOV.) FROM THE LiOWBR DANIAN OF ClPLT, BELGIUM.

By A. SMITH WOODWARD, F.G.S., F.Z.S.

(PLATE I I I . FIG. 18.)

AMONG the vertebrate remains discovered by M. Houzeau de
Lehaie in the " Craie brune phosphatee " of Ciply, is the crown

of a large tritoral tooth, of unusual form and somewhat difficult of
determination. A study of the reptilian teeth from the New Jersey
Greensand in the Philadelphia Academy of Sciences has, however,
suggested to the writer a plausible explanation of the specimen ;
and a brief notice of its characters may perhaps lead to the discovery
of more satisfactory evidence of the animal to which it pertains.

As shown by the figures (PL III. Figs. 18a~d.), which are of the
natural size, the tooth is longer than its maximum breadth, tapering
at the extremities, without a longitudinal keel, and covered by dense
dark enamel, which is nearly smooth, exhibiting only a faint trans-
verse rugosity. One extremity of the crown is more elevated than
the other, and the median portion is slightly raised above both these
points. At each of the three elevations the surface enamel is worn
off, thus exposing the softer light-coloured dentine. In basal view
(Fig. 18d) the dentine is shown to consist of two or three super-
posed cones.

There being apparently no piscine dentition with which such a
tooth can be compared, it is necessary to refer to the Reptilia; and
among these the posterior teeth of the Alligators seem to present the
most striking resemblances. In the fossil Alligators of the Lower
Tertiaries the short tumid crowns of the hinder teeth are often
found detached from the root, while they differ only from the fossil
now under discussion in their much smaller size, the absence of
lateral eminences, and the presence of at least a short, feeble,
longitudinal keel. In a supposed Upper Cretaceous Alligator, how-
ever, of which the type species is comparatively large, the posterior
teeth agree much more closely both in size and form with the Ciply
specimen ; and it seems reasonable to predict, from an examination
of this fossil, that good evidence of a member of the Alligator-group
will eventually be found in the Upper Senonian or Danian of
Western Europe. Bottosaurus, as the imperfectly known genus in
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